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terminal VCC or the grounded terminal VSS through the parasitic bipolar
transistor. The present invention relates to a protection cir-  However,
with the recent trend toward both high cuit for protecting against high
voltages applied to a  integration of semiconductor devices and use of
semiconductor integrated circuit device having an Ac-   5   smaller-size
chips, it has become difficult to ensure tive element formed in a
semiconductor body of a first  a sufficiently large pattern area for the
above para- conductivity type, said protection circuit comprising  sitic
bipolar transistor. In addition, since the resis- an input-protecting
bipolar transistor including a col-  tance of the power supply lines
provided inside a chip lector comprising a first semiconductor region of a
tends to increase in accordance with a decrease in second conductivity type
formed in a majorsurface of  10  the size of the chip, it may happen that
the above- said semiconductor body and connected to an exteral  mentioned
bipolar transistor will fail to reliably guide terminal or applied with a
first potential, respectively;  an excessive current to the outside of the
semicon- and emitter comprising a second semiconductor re-   ductor device.
In particular, if the excessive current is gion of said second conductivity
type formed in said  produced by ESD and is therefore large in amount, it
major surface of said semiconductor body and kept at  15  cannot be guided
to the outside of the semiconductor a predetermined potential level, or
applied with a see-  device. As a result, the gates of the circuit elements
ond potential, respectively; and a base region com-  formed on the
neighboring substrate surface portion prising a portion of said
semiconductor body which is  and the junctions Inside the substrate are
likely to be located between said collector and emitter.         destroyed.
Such a circuit is known from JP-A-55-72081 and   20  From US-A-4757363 it
is known to provide a pro- Patent Abstracts of Japan, Vol.4, Nr.117(E-22)
[599]  tective bipolar transistor with a pair of concentric and is intended
to protect circuit elements from de-  guard rings. Aguard ring having the
same conductiv- struction by electrostatic discharge (hereinafter re-  Ity
type as the substrate also forms the collector con- ferred to as ESD).
tact region. If the input pin of the semiconductor device Is ap-  25
Accordingly, an object of the present invention is plied with a high
voltage arising from ESD (e.g., the  to provide a protection circuit which
is adapted for use discharge of static electricity from the human body,  in
a semiconductor integrated circuit device and is ca- etc.), It may happen
that internal elements of a sem-  pable of reliably preventing
electrostatic destruction iconductor device will be electyrostatically
destroyed.  of circuit elements. In order to prevent such electrostatic
destruction, the   30  According to the invention, the protection circuit
semiconductor device is provided with a protection   initially defined is
characterized by a third semicon- circuit located between the signal input
pad of a sem-  ductorregion of said first conductivity type formed be-
iconductor Integrated circuit and the input circuit of In-  tween said
active circuit element and the closer of ternal elements.
said first and second semiconductor regions to said The protection circuit
is obtained by parasitically  35  active element, said third semiconductor
region hav- producing a bipolar transistor in the semiconductor  ing a high
impurity concentration and being connect- device. An example of a
conventional parasitic bipolar  ed to the potential of said semiconductor
body in order transistor of this type will be described. Let it be as-  to
absorb an excess current produced as a result of a sumed thatasignal input
pad is connected tothe input  voltage applied to said first semiconductor
region be- terminal of the input buffer of an Internal circuit, by   40
yond the protective capabilities of said input-protect- way of a first
resistor for protection (e.g., a diffusion  ing bipolar transistor.
layerformed in the surface region of a semiconductor    In the protection
circuit mentioned above, the substrate) and a second resistor which is
parasitically  third semiconductor region is located outside of the
produced by provision of wiring layers on the semi-  region of the bipolar
transistor and serves to trap conductor substrate. In this case, a
parasitic bipolar  45  electrons. Even if a large amount of excessive
current transistor is produced such that it electrically con-
uncontrollable by the parasitic bipolar transistor is nects the first and
second resistors to either a power  produced as a result of an excessive
voltage applied supply terminal or a grounded terminal.             due to
ESD or the like, such excessive current is guid- In this conventional
parasitic bipolar transistor,  ed to the outside of the semiconductor
device by way the substrate of the semiconductor integrated circuit  50  of
the third semiconductor region. The third semicon- functions as a base, a
first diffusion region connect-  ductor region is particularly effective in
protecting the ed to the protective resistor functions as a collector,
neighboring circuit elements from electrostatic de- and a second diffusion
region which is formed in the  struction, where the current-carrying
capacity of the major-surface region of the substrate and is connect-
parasitic bipolar transistor Is small. ed to eitherthe powersupplyterminal
orthe grounded   55  This invention can be more fully understood from
terminal functions as an emitter. With this structure,  the following
detailed description when taken In con- even if positive static charge is
abruptly applied to the  junction with the accompanying drawings, in which:



signal input pad, it is guided to eitherthe powersupply  Figs. 1A and 1B
are sectional views of a protec- 2    3                   EP 0 415 255 B1
4 tion circuit according to the first embodiment of  the grounded terminal
VSS. The substrate portion lo- the present invention, Fig. 1A illustrating
a para-  cated between semiconductor regions 102 and 103 sitic bipolar
transistor located on the side of a  and the semiconductor portion located
between sem- grounded terminal, together with Its neighboring  iconductor
regions 103 and 104 each function as a structure, and Fig. I B Illustrating
a parasitic bi-   5   base region of the parasitic bipolartransistor. As
may polar transistor located on the side of a power  be understood, a group
of small bipolar transistor supply terminal, together with the neighboring
units 105 are formed such that they jointly constitute structure;
the bipolar transistor 106 mentioned above. Fig. 2 is a sectional view
showing the structure of  In that surface region of the semiconductor sub-
the second embodiment of the present invention;  10  strate 101 which is
located in the neighborhood of the Fig. 3 is a sectional view showing the
structure of  parasitic bipolar transistor 106, n[err]-type semiconduc- the
third embodiment of the present invention;   tor regions 107 and 108 are
formed while being iso- Fig. 4 is a planar pattern view of the structure
lated from each other. These semiconductor regions shown in Fig. 3;
107 and 108 respectively function as a source and a Figs. 5A and 5B are
sectional views of a protec-  15  drain region of a MOSFET to be mentioned
later. A tion circuit according to the fourth embodiment of  gate electrode
109 is formed on the substrate 101 in the present invention, Fig. 5A
illustrating a para-  such a manner that it is located between the semicon-
sitic bipolar transistor located on the side of a  ductor regions 107 and
108. A gate oxide film 110 is grounded terminal, together with its
neighboring  interposed between the gate electrode 109 and the structure,
and Fig. 5B illustrating a parasitic bi-  20  substrate 101. The
semiconductor regions 107 and polar transistor located on the side of a
power  108, the gate oxide film 110, and the gate electrode supply
terminal, together with the neighboring   109 jointly constitute the MOSFET
111, and this structure; and                                   MOSFET 111
is part of a large number of circuit ele- Fig. 6 is a sectional view
showing the structure of  ments formed on the substrate 101. The
semiconduc- the fifth embodiment of the present invention.    25  tor
region 108 is connected to a circuit made up of a Embodiments of the
present invention will now    large number of elements. be described, with
reference to the accompanying        Fig. 1 B is a sectional view of the
element struc- drawings.                                           ture of
the parasitic bipolar transistorwhich is includ- Figs. 1A and 1 B show the
structure of a protec-  ed in the protection circuit and is located on the
side tion circuit according to one embodiment of the pres-  30   of a
powersupply terminal VCC. The parasitic bipolar ent invention, the
protection circuit being formed be-  transistor is paired with the
above-mentioned parasit- tween the signal input pad of a semiconductor
inte-  ic bipolar transistor located on the side of the ground- grated
circuit device and an internal circuit thereof.  ed terminal VSS, and Is
formed adjacent thereto. The The signal input pad IN is connected to the
input ter-  parasitic bipolar transistor located on the side of the minal
of the internal circuit (e.g., an input bufferwhich   35   power supply
terminal VCC has a similar structure to is not shown), with resistors R1
and R2 inserted    that of the parasitic bipolar transistor located on the
therebetween. Resistor RI is a protective resistorand  side of the grounded
terminal VSS. Specifically, the Is constituted by a diffusion layer or the
like which is  emitter regions 112 and 114 are connected to the formed in a
surface region of a semiconductor sub-   powersupplyterminal VCC, and a
pluralityofsmall bi- strate, while resistor R2 is a parasitic resistor and
is  40   polartransistorunits 115areformed in such a manner produced as a
result of the formation of wiring layers  as to jointly constitute a
parasitic bipolar transistor on the semiconductor substrate. Between these
re-    118. sistors, a protection circuit is inserted. This protection  The
MOSFET 111 mentioned above is located at circuit includes a parasitic
bipolar transistor having  a position which is very liable to be affected
if an ex- such a structure as Is shown in Figs. 1A and 1B.  45   cessive
voltage caused by ESD or the like is applied Fig. 1A is a sectional view of
the element struc-  to the input pad IN. In this embodiment, therefore, a
ture of the parasitic bipolar transistor which Is Includ-  p[err]-type
semiconductor region 117 having a high im- ed in the protection circuit and
is located on the side  purity concentration is formed between the
parasitic of a grounded terminal VSS. Referring to Fig. 1A, [err]  bipolar
transistors 106, 116 and the MOSFET 111. type semiconductor regions 102,
103 and 104 are  50   This high-impurity concentration semiconductor re-
formed in the surface region of a p-type semiconduc-  gion 117 is formed by
doping impurities into the sub- tor substrate 101. The semiconductor
regions 102,   strate 101 with dose of [err], for example. 



103 and 104 are isolated from each other. Of the three  The bases of the
two parasitic bipolar transistors semiconductor regions, semiconductor
region 103      106 and 116 are maintained at the same potential as
functions as the collector region of the parasitic bipo-  55  the substrate
potential. If the static electricity applied lartransistorand is connected
tothe input pad IN. The  to the pad IN is negative, It Is guided to the
powersup- remaining semiconductor regions 102 and 104 each    ply terminal
VCC through transistor 116. If the static function as an emitter region,
and are connected to  electricity applied to the pad IN Is positive, it is
guided 3    5                   EP0415255B1                     6 to the
grounded terminal VSS through transistor 106.  of the present invention. In
this embodiment, the pro- However, If an excessive voltage applied to the
pad  tection circuit is formed by a bipolar transistor 316 IN is too high
and Is uncontrollable by the parasitic bi-  which Is similar to the
parasitic bipolar transistor polar transistors 106 and 116, such an
excessive vol-  shown in Fig. 2, and a [err] semiconductor region tage is
absorbed by the semiconductor region 117.   5   317 is formed in such a
manner as to surround the Thus, the circuit elements formed on the
substrate  protection circuit. The semiconductor region 317 is are
protected from such a high voltage.            maintained at the same
potential level as the sub- Let It be assumed that the substrate potential
ap-  strate 101. plied to the bases of the parasitic bipolar transistors
Fig. 4 is a planar pattern view of the structure 106 and 116 is expressed
byVBB. In this case, the po-  10  shown in Fig. 3. As is clearly shown in
Fig. 4, regions tential VBB applied to the locations indicated by arrow
312 and 314 which function as the collectors of para- A differs from that
applied to the locations Indicated  sitic bipolartransistors located
between the two pow- by arrow B, since the semiconductor region 117 is  er
supply terminals, and regions 311, 313 and 315 formed therebetween. More
specifically, if an exces-  which function as the emitters of the parasitic
bipolar sive voltage produced due to ESD or the like is ap-  15
transistors are formed in the surface region of the plied to the input pad
IN, those electrons which cannot  substrate 101. Regions 312 and 314 are
connected to be guided to the outside of the device by the parasitic  the
power supply terminal VCC, while regions 311, bipolar transistors 106 and
116 are captured by the  313 and 315 are connected to the grounded terminal
positive holes existing in the [err]type semiconductor  VSS. The [err]type
semiconductor region 317 com- region 117. After captured or trapped in the
[err]type   20  pletely surrounds these parasitic bipolar transistors,
semiconductor region 117, the electrons are gradual-  to thereby obtain the
protection circuit according to ly discharged into the substrate 101 which
is of the  the third embodiment. same conductivity type as the
semiconductor region     The protection circuit mentioned above is ar- 117.
ranged in the neighborhood of each of the power sup- In the manner
mentioned above, the MOSFET   25  ply terminal VCC and the grounded
terminal VSS. 111, which is most likely to be electrostatically de-  With
this arrangement, even if an excessive voltage stroyed due to the location
thereof, is protected.  applied to the power supply terminal VCC or ground-
Fig. 2 is a sectional view showing the structure of  ed terminal VSS cannot
be guided to the outside of a protection circuit according to the second
embodi-  the device by the parasitic bipolar transistor, it is uni- ment of
the present invention. In this embodiment, the   30  formly suppressed by
semiconductor region 317. Ac- present invention is embodied as a protection
circuit  cordingly, the circuit elements located around the located between
a high-potential powersupply termi-  semiconductor region 317 can be
protected from the nal VCC and a low-potential grounded terminal VSS.
excessive voltage. Needless to say, the circuit ele- In the second
embodiment, n[err]-type semiconductor    ments (e.g., MOSFET 111) located
in the vicinity of regions 202, 203, and 204 are formed in the surface   35
the parasitic bipolar transistor can be protected from regions of a p-type
semiconductor substrate 101    electrostatic destruction in a more reliable
manner. while being isolated from each other. The n[err]-type      In the
foregoing embodiments, the protection cir- semiconductor regions 202, 203
and 204 and the p-  cuit is obtained by forming semiconductor regions in
type substrate 101 jointly constitute a parasitic bipo-  the major-surface
region of the p-type semiconductor lar transistor, as in the
embodimentshown in Figs. 1A   40  substrate. However, the protection
circuit may be and 1 B.                                           formed by
providing a p-type well region in the major- The second embodiment shown in
Fig. 2 differs   surface region of an n-type semiconductor substrate from
that shown In Figs. 1A and 1B, in that the semi-  and forming semiconductor
regions in the p-type well conductor region 203 is connected to the power
sup-  region. An example of such an alternative structure is ply terminal
VCC. With this structure, a plurality of bi-  45  shown in Figs. 5A-5B and
Fig. 6. In principle, the polartransistor units 205 are formed between the
two  structure shown in Figs. 5A-5B and Fig. 6 is similar power supply
terminals in such a manner as to con-  to the structure described above
with reference to 



stitute a parasitic bipolar transistor 206. In order to  Figs. 1A-1 B and
Fig. 2. prevent electrostatic destruction of a MOSFET 111 lo-  As mentioned
above, the protection circuits of cated in the neighborhood of the
parasitic bipolar  50  the foregoing embodiments enable the size of a para-
transistor 206, a [err]type semiconductor region 217  sitic bipolar
transistor for input protection to be re- having a high concentration of
p-type impurities is  duced, thus enabling miniaturization of a semicon-
formed between the parasitic bipolar transistor 206  ductor chip. Moreover,
the protection circuits reliably and the MOSFET 111. The semiconductor
region 217   suppress an excessive voltage produced due to ESD is
maintained at the same potential as the substrate  55   or the like. 101.
Reference numerals added in the claims are for Fig. 3 is a sectional view
showing the structure of  reference purposes only and do not alter the
scope. a protection circuit according to the third embodiment 4    7
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second semiconductor regions (504, 503, 505, 513, 515, 602, 603, 604) are
n-type Impurity re- 1. A protection circuitfor protecting against high vol-
gions having a high impurity concentration. tages applied to a
semiconductor Integrated cir- cuit device having an active circuit element
(111,   5   4. A protection circuit according to claim 1, charac- 510)
formed in a semiconductor body (101, 501,      terized in that said second
semiconductor region 502) of a first conductivity type, said protection
(102, 104, 112, 114, 503, 505, 513, 515) includes circuit comprising:
a plurality of second semiconductor portions, an input-protecting bipolar
transistor (106,   which are selectively connected to a power sup- 206,
116, 316) including:                   10      ply terminal or a grounded
terminal. a collector comprising a first semiconduc- tor region
(103,203,312, 314,504, 613) ofasec-   5. A protection circuit according to
claim 1, charac- ond conductivity type formed in a major surface
terized in that said semiconductor body is p-type of said semiconductor
body (101, 501, 502) and      and said third semiconductor region (117,
217, connected to an external terminal or applied with  15  511, 611) is a
p-type impurity region which has a a first potential, respectively;
high impurity concentration and which functions an emitter comprising a
second semicon-        as an electron-trapping region. ductor region (102,
104, 202, 204, 112, 114, 311, 313, 315, 503, 505, 513, 515, 602, 604) of
said  6. A protection circuit according to claim 1, charac- second
conductivity type formed in said major  20    terized in that said third
semiconductor region surface of said semiconductor body (101, 501,
(117,217,511,611) surroundssaid input-protect- 502) and kept at a
predetermined potential level,   ing bipolar transistor (106, 206, 116,
316). or applied with a second potential, respectively; and
7. A protection circuit according to any preceding a base region comprising
a portion of said  25  claim wherein said collector (103, 504) is con-
semiconductor body (101, 501, 502) which is lo-     nected to an external
terminal, and said emitter cated between said collector and emitter,
(102, 104, 112, 114,503,505, 513, 515) is biased characterized by:
to a predetermined potential. a third semiconductor region (117, 217, 317,
511, 611) of said first conductivity type   30  8. A protection circuit
according to claim 7, charac- formed between said active circuit element
(111,    terized in that said external terminal is an input 510) and the
closer of said first and second sem-   pad (IN) to which an external signal
is applied. iconductor regions (103, 203,312, 504,603,102, 104, 202, 204,
112, 114, 202, 204, 311, 313, 315,  9. A protection circuit according to
any of claims 1 503, 505, 513, 515, 602, 604) to said active ele-  35  to 6
wherein said collector (203,312,314,603) is ment (111, 510), said third
semiconductor region    biased to a first potential, and said emitter (202,
(117, 217, 317, 511, 611) having a high impurity    204, 311, 313, 315,
602, 604) is biased to a sec- concentration and being connected to the
poten-     ond potential. tial of said semiconductor body (101, 501,502) in
order to absorb an excess current produced as a   40   10. A protection
circuit according to claim 9, charac- result of a voltage applied to said
first semicon-  terized in that said first potential is a power supply
ductor region beyond the protective capabilities     potential, and said
second potential is a ground 



of said input-protecting bipolar transistor (106,    potential. 116, 206,
316). 45   11. Aprotection circuitaccording to claim 10, charac- 2. A
protection circuit according to claim 1, charac-   terized in that said
first semiconductor region terized in that said semiconductor body is a
p-ty-  (203, 312, 214, 603) includes a plurality of first pe semiconductor
substrate (101), and said first    semiconductor portions and said second
semi- and second semiconductor regions are n-type         conductor region
(202, 204, 311, 313, 315, 602, impurity regions (103, 203, 312, 314, 311,
315,  50  604) Includes a plurality ofsecond semiconductor 102, 104, 112,
114, 202, 204) having a high-        portions, said first and second
semiconductor impurity concentration.                             portions
being alternately arranged on said sem- iconductor body (101, 501, 502) and
separated 3. A protection circuit according to claim 1, charac-   from each
other by a predetermined distance. terized in that said semiconductor body
(101,  55 501, 502) is a p-type well region (502) formed in a major surface
of a semiconductor substrate of said second conductivity type, and said
first and 5    PatentansprOche                                      dot in
einer Hauptoberflache sines Haibleitersub- strats des zweiten Leitungstyps,
und der erste 1. Schutzschaltung zum Schutzen gegen Hoch-          und
zweitb Halbleiterbereich (504,503,505,513, spannungen, welche
angelegtwerden an sine in-     515, 602, 603, 604) n-Typ Verunreinigungsbe-
tegrierte Halbleiiterchaltungevorrichtung mit e0-   5  reich mit einer
hohen Verunreinigungskonzentra- nem aktiven Schaltungselement (111, 510),
ge-     tion sind. bildet in einem Halbleitrkorper (101, 501, 502) sines
ersten Leitungstyps, wobei die Schutz-   4. Schutzschaitung nach Anspruch
1, dadurch ge- schaltung umfallt:
kennzeichnet, daB der Halbleibtrbereich (102, oinen
Elngangschutz-Bipolartransistor (106,  lo  104, 112, 114, 503, 505, 513,
515) sine Vielzahl 206, 116, 316) sinschlieslich:
zweiter Halbleiterbereiche beinhaltet, welche se- sines Kollektors mit
sinem ersten Halbleiterbe-   Ioktiv verbunden sind mit einem
Loistungsversor- reich (103, 203, 312, 314, 504, 613) sines zwei-
gungsanschluB oder olnem MasseanschluB. ten Leitungstyps, gebildet in einer
HauptoberfIa- che des Halbleitbrkorpers (101, 501, 502) und   15  5.
Schutzschaltung nach Anspruch 1, dadurch ge- verbunden mit einem extornen
AnschluB oder        kennzeichnet daB der Halbleiitrkorper vom p- versorgt
mit einem ersatn Potential;              Typ ist und der dritts
Halbleiterbersich (117,217, sines Emitters mit einem zweiten Halbleibtrbe-
511, 611) sin p-Typ Verunreinigungsbereich ist, reich
(102,104,202,204,112,114,311,313,315,       welcher sine hohe
Verunreinigungskonzentrati- 503, 505, 513, 515, 602, 604) des zweiton Lel-
20  on hat und welcher als sin Elektroneneinfangbe- tungstyps, gebildet in
der Hauptoberflache des    reich dient. Halbleiterkorpers (101, 501, 502)
und gehalten auf einem bestimmtbn Potentialpegel oder ver-  6.
Schutzschaltung nach Anspruch 1, dadurch ge- sorgt mit einem zweiten
Potential; und            kennzeichnet, daB der drittb Halbleiterbereich
sines Basiabereichs mit einem Abschnitt des  25   (117,217, 511, 611) den
Eingangschutz-Bipolar- Halbleitbrkorpers (101, 501, 502) welcher angs-
transistor (106, 206, 116, 316) umgibt. siedelt ist zwlschen dem Koliektor
und dem Emit- ter,                                           7.
Schutzschaltung nach einem der vorhergehen- gekonnzelchnet durch
den Anspruche dadurch gekennzeoichnot, dalder einen dritten
Halbleiterbereich (117, 217, 317,  30  Kollektor (103, 504) verbunden ist
mit einem ex- 511, 611) des ersten Leitungstyps, gebildet zwi-  ternen
Anschlug und der Emitter (102, 104, 112, schen demaktiven Schaltungselement
(111, 510)     114, 503, 505, 513, 515) auf sin vorbestimmtbs und dem
naheren des ersten und zweiten Halb-      Potential vorgespannt ist.
leiterbereichs (103,203, 312,504,603, 102,104, 202, 204, 112, 114, 202,
204, 311, 313, 315, 503,  35  8. Schutzschaltung nach Anspruch 7, dadurch
ge- 505, 513, 515, 602, 604) zum aktiven Element      kennzeichnot, da der
externe AnschluB sin Ein- (111, 510), wobei der dritte Halbleiterbereich
gangskissen (IN) ist, an das sin externes Signal (117, 217, 317, 511, 611)
sIne hohe Verunreini-   angelegt ist. 



gungskonzentration hat und verbunden ist mit dem Potential des
Halbleiterkorpers (101, 501,  4o  9. Schutzschaltung nach einem der
Ansprriche 1 502) zum  Absorbieren sines ribermaiigen          bbs 6,
dadurch gekennzeichnot, daB der Kollektor Stroms, der erzougt wird als sin
Resultat einer   (203, 212, 314, 603) auf sin erstes Potential vor-
Spannung, welche angelegt ist an den orsten       gespannt ist und der
Emitter (202,204,311, 313, Halbleiterbereich, oberhalb der Schutzfahigkei-
315, 602, 604) auf sin zweites Potential vorge- ten des
Eingangsschutz-Bipolartranseitors (106,  45  spannt ist. 116, 206, 316).
10. Schutzschaltung nach Anspruch 9, dadurch ge- 2. Schutzschaltung nach
Anspruch 1, dadurch ge-      kennzeichnet, daiS das erste Potential sin
Lei- kennzelchnet, daB der Halbleiterkorpor sin p-Typ
stungsversorgungspotential bet und dos zweite Halbleitersubstrat (101) let
und der erste und  5o  Potential sin Massepotential let zweite
Halbleitrbereich n-Typ Verunreinigungs- bereiche
(103,203,312,314,311,315,102,104,     11. Schutzschaltung nach Anspruch 10,
dadurch go- 112, 114, 202, 204) mit einer hohen Verunreini-   kennzeichnet,
daB der erste Halbleiterbereich gungskonzentration sind.
(203, 312, 214, 603) sine Vieizahl erster Halblei- 5S     terabschnittb
beinhaltet und der zweite Halblei- 3. Schutzschaltung nach Anspruch 1,
dadurch ge-      terbereich (202, 204, 311, 313, 315, 602, 604) ei-
kennzeichnst, daiS der Halbleitbrkorpsr (101,     ne Vieizahl zwoiter
Halbleiterberelche beinhaltet, 501, 502) sin p-Typ Wallbereich (502) ist,
gebil-  wobei die ersetn und zweiten Halblelterbereiche 6    11
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alternierend angeordnet sind auf dem Halbleiter-   202,204) prisentant une
concentration en impu- korper (101, 501, 502) und voneinander getrennt
retis ilevie. sind durch eonen vorbestimmten Abstand. 3. Circuit de
protection selon la revendication 1, ca- 5      racterisi en ce que ledit
corps semiconducteur \..-'  Revendlcations
(101, 501,502) est une rigion de puits de type P (502) formie dans une
surface principale d'un 1. Circuit de protection permettant d'assurer une
substrat semiconductsur dudit second type de protection vis-A-vis de hautes
tensions appli-     conductiviti et lesdites premiere et seconde ri- quees
A un dispositif de circuit intigri A semicon-  1o  gions semiconductrices
(504,503,505,513, 515, ducteur comportant un eliment de circuit actif
602, 603, 604) sont des rigions d'lmpuretis de (111, 510) formi dans un
corps semiconducteur      type N prisentant une concentration en impure-
(101, 501, 502) d'un premier type de conductivi-    es ilevie ti, ledit
circuit de protection comprenant: un transistor bipolalre de protection
d'en-  v5  4. Circuit de protection selon la revendication 1, ca- trio
(106, 206, 116, 316) incluant:                ractirisi en ce quo ladite
seconde rigion semi- un collecteurcomprenantune premiere ri-
conductrice (102, 104, 112, 114, 503, 505, 513, gion semiconductrice (103,
203, 312, 314, 504,     515) inclut une pluraliti de secondes parties so-
613) d'un second type de conductiviti formie       miconductrices qui sont
connecties silective- dans une surface principalse dudit corps semicon-  20
ment A une borne d'alimentation ou A une borne ducteur (101, 501, 502) et
connectie A une borne   de mise A la masse. externe ou qui se voit
appliquer respectivement un premier potentiel;                           5.
Circuit de protection selon la revendicatlon 1, ca- un imetteur comprenant
une seconde re-       ractirisi en co que ledit corps semiconductbur gion
semlconductrice (102, 104, 202, 204, 112,  25  est du type P et laditb
troisibme riglon semicon- 114,311,313,315, 503, 505,513,515,602,604)
ductrice (117,217, 511, 611) est une riglon d'im- dudit second type de
conductiviti formie dens      puretis de type P qui prisente une
concentration ladite surface principale dudit corps semiconduc-  en
impuretis ilevie et qui joue le role de rigion tour (101, 501, 502) et
maintenue A un niveau de   de piigeage d'ilectrons. potentiel priditermini
ou qui se voit appliquer un   30 deuxieme potentlel, respectivement; et
6. Circuit de protection selon la revendication 1, ca- une rigion de base
comprenantune partie      ractirisi en ce quo ladite troisieme rigion semi-
dudit corps semlconducteur (101, 501, 502) qul     conductrice (117, 217,
511, 611) entoure ledit 



est situie entre ledit collecteur et ledit imetteur,  transistor bipolaire
de protection d'entrie (106, caractiris par:                      35
206, 116, 316). une trolsihme rigion semiconductrice (117, 217, 317, 511,
611) dudit premier type de  7. Circuit de protection selon lune quelconque
des conductivit formie entre ledit iiiment de circuit  revendications
pricidentes, dans lequel ledit actif (111,510) etla plus prochedesdites
premie-   collecteur (103, 504) est connecti A une borne re et seconde
rigions semiconductrices (103,  4o
externeetleditimetteur(102,104,112,114,503, 203,312,
504,603,102,104,202,204,112,114,          505, 513, 515) est polarse A un
potentiel pridi- 202,204, 311,313,315, 503,505,513,515,602,
termine. 604) par rapport audit 6ilment actif (111,510), la- dite troisieme
rigion semiconductrice (117, 217,  8. Circuit de protection solon la
revendication 7, ca- 317, 511, 611) prisentant une concentration on   45
ractirsis en ce que ladite borne externe est un impuretis semiconducteur
(101, 501, 502) afin      plot d'entrie (IN) sur iequel un signal externe
est d'absorber un courant en exces produit en tent     appliqui. que
risultat d'une tension appliquie A laditb pre- miere rigion semiconductrice
au-dela des capa-  9. Circuit de protection selon l'une quelconque des
citis de protection dudit transistor bipolaire de   so  revendications I A
6, dans lequel ledit oollecteur protection d'entrie (106, 116, 206, 316).
(203,312, 314,603) eat polarlsi A un premier po- tentlel et ledit imetteur
(202, 204, 311, 313, 315, 2. Circuit de protection selon la revendication
1, ca-  602, 604) est polarise a un second potentiel. ractirisi en ce que
ledit corps semiconducteur est un substrat semiconducteur de type P (101)
5S   10. Clrcuitde protection selon la revendication 9, ca- et lesdites
premiere et seoonde rigions semicon-   ractirisi en ce que ledit premier
potentiel est un ductrices sont des riglons d'impuretis de type N
potentiel d'alimentation et ledit second potentiel (103,203,
312,314,311,315,102,104,112,114,         est un potentiel de masse. 7    13
EP 0 415 255 B1                 14    !    !    l 11. Circuit de protection
selon la revendication 10, caract6rise en ce quo laditb premlbre region so-
miconductrice (203,312,214,603) inclutune plu- ralite de premieres parties
semioonductrices et ladite seconde r6glon semiconductrice (202,204,   5
311,313,315,602,604) inclutune pluralite de so- condes parties
somlconductrices, lesdites pre- mibres et secondes parties semiconductrices
6tant agencees en alternance sur ledit corps so- miconducteur (101, 501,
502) et etant s6parees  1o les unes des autres d'une distance pred6termi-
nee. 15 20 25 30 95 40 45 50 55 8    


